Аbstract. This paper presents an approach on creating new high performance thermal insulating and acoustic glass aerated concrete composites. It consists in design of artificial building conglomerates on nano-, micro-and macro levels with correspondence of natural rocks. Heat-insulating glass composites have low thermal conductivity, high durability, ecological safety and durability, simplicity of installation. The obtained heat-insulating glass composite has compressive strength from 6 up to 8 MPa due to its cellular structure and glass properties. In addition, the material has easy abrasive treatment that allows to create products of any shape. The developed aerated concrete blocks have 42% less thermal conductivity with thickness of the block of 200 mm to ensure the necessary resistance of heat transfer. Adhesive shear strength of the mortar is in the range of 2.35 MPa. It is stated the decrease of the bond strength with the base of heat-insulating structural glass composite is less than 10.6% during the test of frost resistance, which does not exceed the standard value.
1.
Introduction The implementation of the interconnected system "human-material-living environment" requires the use of effective materials, energy saving technologies and thoughtful building design schemes. It guarantees safety and comfort of residence.
The theoretical approach to the creation of new high performance materials is based on geodaetica as a new field in materials science [1, 2] . It allows to design new materials with specified structure and properties, receive materials with unique properties by controlling the morphology of technogenic products [3, 4] .
It is necessary to create an amorphous-crystalline structure of the of glass composites with crystalline inclusions. It would allow to increase the strength, maintain high heat and sound insulation characteristics and at the same time prevent the formation of a solid crystal frame, increase heat and sound transmission in the material [5, 6, 7] . The microstructure of amorphous-crystalline composite was studied by electron microscopy method. The images are presented on Figure 1 and 2. The picture clearly show the amorphouscrystalline structure of material. The structure of pumice and tuff can be represented as an amorphous matrix reinforced with crystalline inclusions. These inclusions belong to the layered minerals of trigonal and tetragonal prismatic shape, the crystal size of the cross section of 0.7-2 µm, a length of 10-30 µm.
There are two options for creating an amorphous reinforced matrix: -physical method which means the introduction into amorphous matrix the filler with crystal structure; -chemical method which means the introduction of components into the composite. This process will allow during the temperature treatment to select the crystal phases in the amorphous matrix.
The creation of an amorphous crystalline matrix with the size of 0.7-30 µm by the first method is quite technologically difficult. It requires fine grinding of the initial components.
The second method is preferable, but requires the selection of a special temperature-time treatment of foaming.
In this study the created glass matrix was consisted of silica obtained by foaming of diatomite with functional additives at a temperature of 650 °C.
The material was modified to control its structure at the nano -, micro -and macrolevel and to obtain the new properties.
The special nanomodified additives increase the strength characteristics of foamed silica at micro level, when the glass matrix reinforced with crystalline phase with size of 0.6 -7 µm and fine-porous structure (100 -500 µm), which does not reduce the thermal and acoustic characteristics of the new composite material.
According to the law of structure affinity the monolith modifying additives and matrix must have a similar structure and texture to reduce internal stresses [8] .
The modification of foamed silica by the fine additives based on technogenic crystalline quartz raw materials enables to create the structural material with high thermal and acoustic characteristics, low volume mass as pumice [9] .
Verification of theoretical theses on the design of thermal insulation materials was carried out on foamed glass composite reinforced with crystalline material [10, 11, 12] .
Materials and Methods
International In this study were used:
-glass cullet with chemical composition presented in Table 1 in accordance with [13] ; -сarbon black in in accordance with [14] ; -wastes of wet magnetic separation as a modifying component of foaming mixture with following chemical composition presented in Table 2 ;
-water. The evaluation of physical and chemical properties were used following methods: -porosity and water absorption of foamed glass samples were determined by saturation in accordance with [15] ; -linear Thermal Expansion Coefficient was determined by a vertical quartz dilatometer DKV-5A; -frost resistance was evaluated by freezing and thawing in climate chamber "FAETON"; -phase composition was determined on the x-ray diffractometer "DRON-3.0"; -specific surface area was determined by the analyzer "Microsizer -201"; -thermal conductivity was determined by "ITP-MG4" in accordance with [16] . 
Results
The material was obtained by the traditional powder technology using wet magnetic separation wastes that served as a reinforcing frame to the foamed glass. The Fig. 2 shows the image of the glass composite with crystal inclusions in the interporous partition that reinforces the matrix. The structure and texture of the obtained glass composites at the nano-, micro -and macro levels is identical to the structure of natural materials such as pumice and tuff. service conditions. The pull strength of the glass fiber composite was close to the foam concrete blocks and ceramic bricks. The created material has low thermal conductivity that is 42% less than unmodified. The blocks with thickness of 200 mm can provide the necessary thermal protection properties of the enclosing structure. In Table 3 аre presented the main aesthetic, consumptive, technical and performance properties of the material. In Table 4 the properties of perlite and vermiculite compositions are presented. 
Conclusions
The results of frost resistance test of the model consisted of 25 cycles of freezing-thawing showed the reduction of the adhesion strength to the base of thermal insulation and structural glass composite. It showed 10 percent reduction in strength 10.6%. It does not exceed standard value more than 20 %.
Thus, the use of insulating and constructional fiber glass materials in buildings allows to create energy efficient structures [17] . At the same time, all buildings and structures built with the use of glass composites will provide a significant reduction of technogenic waste impact. Modification of the composition and structure of foamed silica due to the introduction of nanomodified additives allows to synthesize insulating structural and acoustic composite. Glass composites exceed the strength characteristics from initial materials with maintaining thermal and acoustic parameters.
